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 The prevalence of obesity and hypertension (HTN) in university students of 
Bangladesh has not reported yet. Considering the proper health maintenance 
of this population in mind, the study was aimed to determine the prevalence 
of obesity and HTN as well as relationship among them in the students of a 
residential university of Bangladesh, Jahangirnagar University. This 
descriptive cross sectional study included 500 randomly selected students 
(250 males and 250 females). Participants completed a questionnaire on 
physical activity, sedentary behaviour, dietary factors, smoking and family 
history of obesity, HTN, and coronary artery disease. Blood pressure and 
anthropometric parameters such as height, weight, waist and hip 
circumferences were measured following standard procedure. The Statistical 
analyses were performed using the software SPSS.The prevalence of 
overweight was 25% (31.1% males, 15.6% females) and obesity 7.2% (9.4% 
males, 4% females). Pre-HTN was found at 27.1% (38% males, 11.2% 
females) and HTN at 2.2% (3.3% males, 0.4% females). A high rate of 
smoking, sedentary behavior, physical inactivity, excessive consumption of 
unhealthy food, and caffeine-rich drinks was also observed. Significant 
correlation was found between parameters of obesity and HTN. High 
prevalence of pre-HTN in males and central obesity in females were found 
which is immediately needed to control for better health maintenance of this 
population.
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1. INTRODUCTION  
Both obesity and hypertension (HTN) are major global health problems and there is a plausible 
linear relationship between them. The association between obesity and HTN has been reviewed and indicated 
that excess weight gain accounts for 65-75% of the risk for essential HTN [1]. 
Obesity and HTN are major contributors to many other diseases that are burden globally. In the 
recent years obesity has become rampant and is recognized as a main causative factor for many metabolic 
disorders that may have a negative effect on health, leading to reduced life expectancy and/or increased 
health problems. According to the global assessment performed by World Health Organization (WHO) in 
2005 there were about 1.6 billion overweight persons aged 15 years and above and among them at least 400 
million were obese. In addition, WHO predicts that approximately 2.3 billion adults will be overweight and 
more than 700 million will be obese within 2015 [2]. In most of the Asian countries including Bangladesh the 
prevalence of obesity has increased many times than past few decades, though the degree varies from 
countries to countries [3]-[13]. In 1996 the National Nutrition Survey of Japan (NNS-J) reported the obese 
people had 3.4 fold higher chance of hypertension compared to the underweight individuals [13]. Association 
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of obesity with diabetes mellitus and cardiovascular diseases (CVDs) in South East Asia and Western Pacific 
regions is found epidemically [3],[12]. 
HTN as well has become a significant problem in many developing countries like Bangladesh 
undergoing epidemiological transition [14]. It is estimated that 9.4 million deaths occur for hypertension and 
it’s complications in every year [15]. It is observed that higher the blood pressure greater the chances of heart 
attack, heart failure, stroke, and kidney diseases [16]. There is a lack of representable data on the prevalence 
of hypertension in the Bangladeshi population. Though an analysis performed by Zaman et al. [17] on the 
prevalence of hypertension in the Bangladeshi adult population included studies from 1976 to 1994 and 
estimated the prevalence to be 11.3%. A meta-analysis also reported the prevalence of hypertension in 
Bangladesh is about 13.5% [18]. In addition, some studies with small sample size were conducted [19]-[30], 
which illustrated different prevalence rates.  
In Bangladesh, there are a number of studies conducting to determine the prevalence of obesity and 
hypertension among urban and rural populations, and school going children but no such study was performed 
in university students. University students are not only a valuable part of the society, but also a different class 
for transition between young and adult ages. Moreover in recent days a number of disease conditions 
including HTN and CAD have been observed in this subset of population which is very alarming and should 
require special attention. Therefore we focused on university students in the present study. To gain 
information about the prevalence of obesity and hypertension as well as correlation among them in adult 
students of Jahangirnagar University we explored the use of traditional and novel tools to measure most 
parameters for determining these abnormalities. This will help identify and control cardiovascular risk factors 
occurring at young age in Bangladesh. 
 
 
2. SUBJECTS AND METHODS  
This was a descriptive cross-sectional study which included a total of 500 randomly selected 
students (250 males, 250 females) of Jahngirnagar University, Savar, Dhaka, Bangladesh. All students aged 
18-22 years enrolled at undergraduate and graduate programs of the university were eligible to participate in 
this study. The study protocol was approved by the Ethical Review Committee, Faculty of Biological 
Sciences, Jahangirnagar University. Informed consent forms were obtained from the participants after 
providing detailed information about the purpose and nature of the study. 
 
2.1. Data collection 
Data on age, gender, educational status, physical activity, sedentary behavior, dietary habits, 
smoking, sleep and study duration and family history of diabetes mellitus (DM), obesity, HTN, and coronary 
artery disease (CAD) were collected by interviewing participants. Physical activity measures included daily 
duration of walking and other sport activities. Sedentary lifestyle included daily time spent watching TV, 
surfing internet, or playing video games in computer. Students with at least one first-degree relative with 
DM, obesity, HTN, or CAD were considered to have positive family history for these conditions. Concerning 
dietary factors students were considered to be high consumers of fast food or caffeinated drinks, if they 
consumed more than three fast food meals per week or greater than three cups of caffeine-containing drinks 
(coffee, tea, cola, and energy drinks) per day, respectively. Most of these parameters were categorized as 
described elsewhere [31]. 
 
2.2. Outcome measurements 
2.2.1. BP measurement 
The measurement of BP was performed using a digital blood pressure monitor machine after the 
subject was rested for 5 min in the sitting position. BP was categorized based on the recommendations of the 
Seventh Report of the Joint National Committee of Prevention, Detection, Evaluation and Treatment of High 
BP (JNC VII). The classification of BP (expressed in mmHg) for adults aged 18 years or older will be as 
follows [32]: Normal if systolic BP was lower than 120 and diastolic BP was lower than 80, pre- HTN if 
systolic BP was 120-139 and/or diastolic BP was 80-89, and HTN if systolic BP was>140 and/or diastolic BP 
was>90. 
 
2.2.2. Anthropometric measurements 
For the screening of overweight and obesity, with the subject standing and shoes and jacket 
removed, height was measured by Leicester Height Measure (to the nearest 0.005 m). Weight was measured 
(to the nearest 0.1 Kg) by using a digital scale. BMI (expressed in kg/m2) was calculated and categorized as 
follows: underweight <18.5; normal weight 18.5-24.9; overweight 25-29.9; and obese >30 [33]. 
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The waist circumference was measured at the midpoint between the lower margin of the last 
palpable rib and the top of the iliac crest, using a stretch resistant tape that provides a constant 100 g tension. 
Hip circumference was measured around the widest portion of the buttocks, with the tape parallel to the floor. 
For both measurements, WHO protocol was followed. Waist-hip (W: H) ratio was obtained by dividing waist 
circumference by hip circumference. Abdominal obesity was defined as a W: H ratio above 0.90 for males 
and above 0.85 for females [34]. 
 
2.3. Statistical analysis 
The data were analyzed using Statistical Package for Social Sciences (SPSS) version 13.0. Data 
were mostly shown as percentages. The correlation between obesity and HTN was exploited using Pearson’s 
correlation analysis value <0.05 was considered as statistically significant. 
 
 
3. RESULTS  
 
3.1. Central obesity is more prevalent in females 
Central obesity, as assessed by WHR was found to be more prevalent in female students than males. 
About 69% female students and 46% male students were diagnosed with central obesity, while others were 
categorized as normal. 
 
3.2. Students mostly carry normal weight 
BMI of all the study subjects was measured as the parameter to assess the status of generalized 
obesity in this sub-set of population. Both male and female students mostly belonged to the normal weight 
group at 76% and 70.8% respectively. In case of overweight, the percentages for males and females were 
13.2% and 12% respectively. The percent of obesity assessed by BMI was 0.8% for males and 3.2% for 
females. The detailed data are presented in Table 1. 
 
 
Table 1. Status of generalized obesity in the study subjects 
 Male (%) Female (%) Total (%) 
Underweight 10 (25) 14(35) 12(60) 
Normal weight 76 (190) 70.8(177) 73.4(367) 
Overweight 13.2 (33) 12(30) 12.6(63) 
Obese 0.8 (2) 3.2(8) 2(10) 
 
 
3.3. Males are mostly pre-hypertensive and females are normotensive 
The prevalence of HTN greatly varied in males and females of the study population. Half of the 
male students were found to be pre-hypertensive, followed by normotensive and hypertensive. The 
prevalence of HTN was just over 9% in male students, while only 2% of the females were categorized as 
HTN. The female students were mostly normotensive, followed by pre-hypertensive and hypertensive. The 
data are shown in Table 2. 
 
 
Table 2. Status of blood pressure in the study subjects 
 Male (%) Female (%) Total (%) 
Normotensive 40.8 (102) 74.8 (187) 57.8 (289) 
Pre-hypertensive 50.0 (125) 23.2 (58) 36.6 (183) 
Hypertensive 9.2 (23) 2.0 (5) 5.6 (28) 
 
 
3.4. Most males have family history of hypertension 
The data regarding family history of DM, obesity, HTN and CAD were recorded for both male and 
female students. Most of the female students answered negatively in these questions, while just over half of 
them responded that they have family history of HTN. However, most of the male students (64.8%) said that 
they have family history of HTN. Moreover, 53.6% males responded positively for the family history of DM. 
In case of family history of obesity and CAD, male students mostly replied negatively Table 3.  
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Table 3. Family history of diabetes mellitus, obesity, hypertension and coronary artery diseases in the study 
subjects 
Family history Male (%) Female (%) Total (%) 
Diabetes mellitus    
Yes 53.6 (134) 30.0 (75) 41.8 (291) 
No 46.4 (116) 70.0 (175) 58.2 (209) 
Obesity    
Yes 24.4 (61) 21.2 (53) 22.8 (114) 
No 75.6 (189) 78.8 (197) 77.2 (386) 
Hypertension    
Yes 64.8 (162) 50.8 (127) 57.0 (285) 
No 35.2 (88) 49.2 (123) 43.0 (215) 
Coronary artery diseases    
Yes 27.2 (68) 26.0 (185) 26.6 (133) 
No 72.8 (182) 74.0 (65) 73.4 (367) 
 
 
3.5. Male and female students vary in their lifestyle and dietary features 
All of the females included in this study were nonsmoker, but 28% of male students were smoker 
and 72% were nonsmoker. Interestingly the females consumed greater amount of fast-food than males. Both 
males and females typically take 1-2 cups caffeine-rich drinks per day. Females were found be more 
physically inactive than males, while about half of subjects in both groups were found to lead sedentary 
lifestyle. The sleep duration of both male and female student was mostly between 6 to 8 hours per day. The 
detailed data for the prevalence of associated factors of obesity and HTN were presented in Table 4. 
 
 
Table 4. Prevalence of different dietary and lifestyle indicators in the study subjects 
 Male (%) Female (%) Total (%) 
Smoking    
Yes 28(70) 0 14(70) 
No 72(180) 100(250) 86(430) 
Fast-food consumption    
None 50.8(127) 26.8(67) 38.8(194) 
1-2 meals/week 36(90) 14.4(36) 25.2(126) 
>3 meals/week 13.2(33) 58.8(147) 36(180) 
Caffeine-rich drinks consumption    
None 19.6(49) 20.4(51) 20(100) 
1-2 cups/day 69.6(174) 76.4(191) 73(365) 
3-4 cups/day 10.8(27) 3.2(8) 7(35) 
Physical activity    
<30 min/day 54.8(137) 65.2(163) 60(300) 
30-60 min/day 30(75) 34.4(86) 32.2(161) 
>60 min/day 15.2(38) 0.4(1) 7.8(39) 
Sedentary lifestyle    
<60 min/day 18.8(47) 7.2(18) 13(65) 
60-120 min/day 36.8(92) 38(95) 37.4(184) 
>120 min/day 44.4(111) 54.8(137) 49.6(248) 
Sleep duration    
<6 hours/day 4.8(12) 4.4(11) 4.6(23) 
6-8 hours/day 82.8(207) 72.8(182) 77.8(389) 
>8 hours/day 12.4(31) 22.8(57) 17.6(88) 
 
 
3.6. Central obesity, generalized obesity and blood pressure are positively correlated with each other 
We found that the parameters of central obesity, generalized obesity and blood pressure, i.e. WHR, 
BMI, SBP and DBP respectively showed significant positive correlation with each other when analyzed in 
total study subjects Table 5. 
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Table 5. Correlation between parameters of obesity and blood pressure in the study subjects 
 Body Mass Index (Kg/m2) 
Waist Hip 
Ratio 
Systolic Blood 
Pressure (mm/Hg) 
Diastolic Blood 
Pressure (mm/Hg) 
Body Mass Index (Kg/m2) 
 
r 1 .229(**) .208(**) .213(**) 
p  .000 .000 .000 
Waist Hip Ratio 
 
r .229(**) 1 .111(*) .131(**) 
p .000  .013 .003 
Systolic Blood Pressure (mm/Hg) 
 
r .208(**) .111(*) 1 .587(**) 
p .000 .013  .000 
Diastolic Blood Pressure (mm/Hg) 
 
r .213(**) .131(**) .587(**) 1 
p .000 .003 .000  
r, Pearson correlation co-efficient; p, P value 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
 
 
4. DISCUSSION  
Obesity and HTN of different age groups have been studied extensively in many developed 
countries, while in Bangladesh studies or data related to obesity and HTN on adolescent and young adults are 
relatively limited. To our knowledge, this is the first such study conducted on university students of 
Bangladesh. 
Our study was carried out to examine the prevalence of obesity and HTN with their risk factors as 
well as relationship between them in a residential university of Bangladesh. The findings showed an alarming 
rate of raised blood pressure (BP), increasing weight gain, increasing high rate of smoking (especially in 
male students), increasing fast food consumption (especially in female students), low physical activity, and 
sedentary behavior among students. Al-Hazzaa et al. [35] also reported similar results representing that 
maintaining inactive lifestyle and consumption of unhealthy food are common in adolescent students. 
Yoshiike et al. [36] observed the prevalence of obesity on 20-24 years old Japanese University 
students and found the prevalence of obesity of approximately 13% in males and 5% in females. Yoshimura 
et al. [37] reported, based on a study of the records of annual health examination of university students that in 
their freshman year, 15.4% of males and 11.2% of females were obese, while in their senior year, 9.9% of 
males and 5.2% of females were obese. In our study, the proportions of obese subjects (BMI≥30) were 0.8% 
in males and 3.2% in females. The proportions of obese subjects in our study were somewhat less than those 
reported in previous studies but higher proportions were overweight, 13.2% males and 12% females. In a 
study conducted in students of a Bangladeshi medical college, the prevalence of central abdominal obesity 
(assessed by WHR) was found to be 35.88% (28.40% in males and 43.65% in females) [38]. The percentages 
were lower than ours but the females were still more suffered by obesity as found by ours. The overall 
percentage of generalized obesity (BMI≥25 kg/m2) was 20.82% in all subjects (20.09% in males and 21.58% 
in females). Higher prevalence of obesity among females at undergraduate medical level was also reported in 
Bangladesh [39]. By contrast, Yasin et al. [31] reported the lower rate of obesity in girls (4%) than boys 
(9.4%) with an overall proportion of 7.2%. 
In case of the proportions of hypertension (≥140 mmHg for SBP and/or ≥90 mmHg for DBP) in 
Japanese young students, Kawasaki et al. [40] reported that approximately 14% of the students at the annual 
regular health check at a certain university were hypertensive. The proportions of hypertension reported in 
the 2001 National Nutrition survey of Japan (NNS-J) were 2.2% males and 0.7% females aged 15-19 years 
and 11.5% of males and 1.0% of females aged 20-29 years[13]. In our study, the respective values were 9.2% 
males and 2.0% females. Although, the proportions of hypertension from our study were close to the 
previous studies but an alarming proportions (50.0% males and 23.2% females) were pre-hypertensive. Our 
data demonstrated that around half of the male students and one quarter of the female students had pre-HTN 
whereas HTN was evident more significantly in male than females. Notably, we found that the majority of 
students who suffered from high BP actually had pre-HTN. Higher BP in males compared to females was 
also observed in a study conducted in Bangladeshi private medical students [39]. In a study conducted among 
the students of a central university in West Bank, around one quarter of the students had reported to be pre-
hypertensive whereas HTN was evident in 2.2% with males being significantly more affected than females 
[31]. Similarly, Ortiz-Galeano et al. [41] reported a high rate of pre-HTN in young adults in Spain 24%. 
These data emphasize the importance of BP screening for young adults to detect any increase in BP at an 
early age. 
There are many reports that obesity are associated with hypertension in middle aged individuals 
[41]-[47], but there have been only a few reports on young adults. Yoshimara et al. [37] reported 45.6% of all 
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male obese university students and 21.7% of all male obese university students were hypertensive. From our 
study, we found a strong correlation between obesity and HTN. When we performed Pearson bivariate 
correlation analysis between WHR, BMI, SBP and DBP, a significant positive correlation was observed 
between all parameters. Number of reports have published showing association between hypertension and 
increased BMI or weight gain in middle aged individuals or various age group [42],[43],[47]. Miyazaki et al. 
[48] and Chei, Choy-Lye, et al. [49] concluded that the appearance of hypertension tended to increase 
obesity. The results from our study are consistent with those reported previously. 
 
 
5. CONCLUSIONS 
The study identifies that students of Jahangirnagr University are suffering from an increased 
prevalence of excessive weight gain and elevated BP. Obesity and HTN were also found to be correlated 
among this population. A high rate of smoking, sedentary behavior, physical inactivity, excessive 
consumption of unhealthy food, and caffeine-rich drinks was also observed. The findings put emphasis on the 
value of promoting active lifestyle, smoking cessation, and screening for obesity and HTN among university 
students to lead a healthy life as well as control disease related factors. 
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